High-throughput colorimetric assays for nucleotide sugar formation and glycosyl transfer.
Glycosyltransferases are ubiquitous in nature, catalyzing glycosidic bond formation in the context of an enormous range of substrates, which include all major classes of biological molecules. Because this wide range of substrates lacks a shared, distinguishable feature that can be altered by glycosyl transfer, general assays for detection of glycosyltransferase activity have long been largely limited to low-throughput methods. Of those high-throughput assays reported in the literature, many are confined to specific glycosyl transfer reactions with modified aglycon acceptors selected for their unique analytical properties. Herein are described a series of protocols centered on the use of 2-chloro-4-nitrophenyl glycoside donors and the reversibility of glycosyltransferase-catalyzed reactions to enable a colorimetric assay for the formation of sugar nucleotides, coupled reaction systems for the glycodiversification of small molecules, and a general colorimetric assay for glycosyltransfer, applicable to drug discovery, protein engineering, and other fundamental sugar nucleotide-dependent investigations.